Introduction
============

As a mental disorder, major depression disorder (MDD) is characterized by a significant and persistent depressed mood ([@b1-etm-0-0-4594]), accompanied by multiple cognitive and behavioral changes ([@b2-etm-0-0-4594],[@b3-etm-0-0-4594]). These behavioral changes are the result of cerebral dysfunction, which is based on molecular biological abnormalities in brain tissues. The prefrontal cortex is closely linked with many functions such as planning, cognition, memory, execution and executive control. Prefrontal dysfunction is often regarded as the pathological basis of depression onset and also as a sign of a depressive state ([@b4-etm-0-0-4594]). Investigating functional changes in the prefrontal lobe using imaging techniques, and analyzing correlations between the functional changes and clinical symptoms helps to elucidate the features of cerebral molecular biological abnormalities in depressive patients, and accurately locate the cerebral functional regions responsible for behavioral disorders. Consequently, this provides reliable markers for the clinical diagnosis and treatment of depression.

The 3D-arterial spin labeling (ASL) technique for magnetic resonance imaging and ^18^F-fluorodeoxyglucose (FDG) positron emission tomography/computed tomography (PET/CT) can reflect functions of cerebral blood perfusion and glucose metabolism, respectively ([@b5-etm-0-0-4594]). Theoretically, the two functions should be consistent. Previous mono-mode imaging studies using ASL or ^18^F-FDG PET have reported changes in cerebral blood perfusion and glucose metabolism in the prefrontal lobes of depressed patients ([@b6-etm-0-0-4594],[@b7-etm-0-0-4594]). A study conducted by Lui *et al* ([@b7-etm-0-0-4594]) indicated that, in non-refractory depressed patients, cerebral blood perfusion changes were mainly located in the bilateral frontal-cortical pathways. Lee *et al* ([@b6-etm-0-0-4594]) reported that glucose metabolism was reduced in the bilateral frontal cortices. Mayberg *et al* ([@b8-etm-0-0-4594]) reported that a reduction of cerebral ^18^F-FDG standardized uptake values (SUVs) in the frontal cortex, particularly in the medial and dorsal frontal cortex, was a common manifestation in multiple types of depression. However, studies simultaneously assessing the functions of cerebral blood perfusion and glucose metabolism in depression patients using dual-mode imaging techniques have not yet been conducted.

Clinical depressive symptoms are usually evaluated using the Hamilton Depression Rating Scale (HAMD), which divides the depressive symptoms into seven factors ([@b9-etm-0-0-4594]): Anxiety, loss of weight, cognitive impairment, diurnal variation, retardation, insomnia and depressed mood. Functional changes of the frontal cortex in patients with MDD may have correlations with HAMD scores for each of the seven factors. Vasic *et al* ([@b10-etm-0-0-4594]) reported a positive correlation between depressive symptoms and cerebral blood flow (CBF) in the right middle frontal cortex. Graff-Guerrero *et al* ([@b11-etm-0-0-4594]) also indicated that the symptom factor scores of MDD were all positively or negatively correlated with the frontal cortical blood flow values. In a study that focused on the correlation between cerebral glucose metabolism and HAMD scores, positive correlations were observed in the inferior frontal and inferior orbital frontal gyrus, and negative correlations were observed in the dorsolateral prefrontal cortex ([@b12-etm-0-0-4594]). These results indicate that CBF and glucose metabolism in the frontal cortex of MDD patients may be correlated with depressive symptoms. In the current study, correlation between CBF values and SUVs in the prefrontal lobes, and the Hamilton scores of seven symptoms in MDD patients were analyzed in order to explore the clinical significance of these functional changes and accurately locate cerebral functional regions for depression.

Thus, 17 patients with MDD and 16 age- and gender-matched healthy controls underwent dual-mode imaging scans of brain 3D-ASL and ^18^F-FDG PET/CT. The functions of the prefrontal lobes in the patients with MDD were then assessed and evaluated.

Patients and methods
====================

### Patient recruitment

A total of 23 patients with MDD were recruited from the psychological clinic of Zhengzhou University People\'s Hospital (Zhengzhou, China), from November 2012 to December 2013. A total of 18 age- and gender-matched healthy controls were recruited via advertisements. The clinical characteristics of the patient and control groups that were analyzed (after several exclusions) are detailed in [Table I](#tI-etm-0-0-4594){ref-type="table"}.

Patients were diagnosed by two experienced psychiatrists according to the criteria in the Diagnostic and Statistical Manual of Mental Disorders (4th edition) ([@b13-etm-0-0-4594]). Patients\' depression and anxiety severity were assessed using HAMD and the Hamilton Anxiety Rating Scale (HAMA) ([@b14-etm-0-0-4594]), respectively. Depressive symptoms were classified into seven factors: Anxiety, weight, cognitive impairment, diurnal variation, retardation, sleep disturbance and hopelessness. All patients were diagnosed with MDD for the first time and had not received any antidepressant treatment prior to undergoing imaging examinations. All participants were selected using the following criteria: i) Right-handed; ii) 18--50 years old; iii) no history of neurological illness or other serious physical disease; and iv) no history of alcohol or drug dependence.

This study was approved by the Ethics Committee of Zhengzhou University People\'s Hospital. All subjects provided written informed consent.

### Image acquisition

Brain ^18^F-FDG PET/CT and 3D-ASL scans were carried out over a period of 3 days for the 23 patients and 18 healthy controls.

3D-ASL scans were acquired with a Discovery MR750 scanner (GE Healthcare Bio-Sciences, Pittsburgh, PA, USA). A 3D-fast spoiled gradient echo \[repetition time (TR), 8.2 msec; echo time (TE), 3.2 msec; inversion time (TI), 450 msec; slice thickness, 1 mm; 156 slices; image matrix, 256×256; field-of-view (FOV), 24×24 cm\] and a 3D-ASL sequence (TR, 4,950 msec; TI, 450 msec; TE, 10.5 msec; slice thickness, 4 mm; 36 slices; image matrix, 1024×8; FOV, 24×24 cm) were employed.

^18^F-FDG PET/CT images were obtained using a Discovery VCT PET-CT set (GE Healthcare Bio-Sciences). ^18^F-FDG was compounded using a MINItrace medical cyclotron (GE Healthcare Bio-Sciences) and FDG automatic synthesis device. Prior to the examination, all patients were required to fast for ≥6 h and the fasting blood glucose level of the patients was required to be \<6.1 mmol/l. ^18^F-FDG was injected intravenously at a dose of 5.55 MBq/kg. After the injection, subjects remained in a resting state in a quiet environment for a 50-min uptake period. The cerebral PET acquisition time was 10 min. PET/CT scanning parameters were as follows: Voltage, 120 kV; current, 60 mA; and thickness, 5 mm. An acquisition counter using an iterative method was used to reconstruct transverse, sagittal and coronal images.

### 3D-ASL data analysis

Statistical parametric mapping (SPM8 software; Wellcome Trust Centre for Neuroimaging, London, UK) was used to complete image preprocessing. First, CBF images were calculated from 3D-ASL images using the GE Advantage Workstation 4.5 (AW4.5; GE Healthcare Bio-Sciences). The CBF images were then converted into the Analyze7 format by SPM8. The converted images were spatially normalized to the space coordinates of the Talairach cerebral atlas. The normalized images were smoothed with an isotropic Gaussian kernel of 2×2×2 mm^3^ (full width at half maximum, FWHM). A target image with a voxel size of 2×2×2 mm^3^ and an image matrix of 128×128 was then prepared.

### PET data analysis

Cerebral PET images were converted into the Analyze7 format using SPM8. The images were then spatially normalized to the space coordinates of the Talairach cerebral atlas. The normalized images were smoothed with an isotropic Gaussian kernel of 2×2×2 mm^3^ (FWHM). A target image with a voxel size of 2×2×2 mm3 and an image matrix of 128×128 was then prepared.

### Statistical analysis

To compare CBF between MDD patients and controls, a second-level random-effects two-sample t-test was performed on individual CBF maps in a voxel-by-voxel manner. The resulting statistical map was set at a combined threshold of corrected P\<0.005 and a minimum cluster size of 10 voxels. Each cerebral region in which the CBF changed in MDD patients, compared with the control group, was used as a region of interest (ROI). The sketching of ROIs and the extraction of average CBF were performed using the AW4.5 workstation.

To compare SUV between MDD patients and controls, a second-level random-effects two-sample t-test of voxel-based statistical analyses was performed on the cerebral ^18^F-FDG PET images. Corrected P\<0.005 and a minimum cluster size of 10 voxels was used. Each cerebral region in which the SUV changed in MDD patients, compared with the control group, was used as an ROI. The sketching of ROIs and the calculation of average SUV were performed using the AW4.5 workstation.

Pearson correlation analysis was used to compare regional CBF values and SUV in abnormal activation cerebral regions of prefrontal lobes in MDD patients. It was also used to compare CBD and SUV in abnormal activation cerebral regions with HAMD scores. Analyses were conducted using SPSS 17.0 software (SPSS, Inc., Chicago, IL, USA). P\<0.05 was considered to indicate a statistically significant difference.

Results
=======

### Patient eligibility

Following exclusion of 6 of the 23 MDD patients and 2 of the 18 healthy subjects due to excessive movement during 3D-ASL scanning, 17 patients and 16 healthy controls were included in the qualitative analyses ([Table I](#tI-etm-0-0-4594){ref-type="table"}). No significant differences were identified between the groups in terms of age, years of education or male/female ratio. However, HAMD and HAMA scores were significantly higher in the MDD group compared with the control group (both P\<0.05). The HAMD scores of the MDD patients and healthy controls are presented in greater detail in [Table II](#tII-etm-0-0-4594){ref-type="table"}.

### Brain 3D-ASL and ^18^F-FDG PET results

Decreased CBF was demonstrated in the bilateral middle and the right superior frontal gyrus in patients with MDD compared with controls ([Fig. 1](#f1-etm-0-0-4594){ref-type="fig"} and [Table III](#tIII-etm-0-0-4594){ref-type="table"}). No other regions with decreased or increased CBF were observed.

Decreased SUVs of ^18^F-PDG were observed in the bilateral superior, middle and inferior frontal gyrus, bilateral superior and middle temporal gyrus, bilateral anterior cingulate cortex, bilateral putamen and caudate, and the left pallidum in patients with MDD compared with controls ([Fig. 2](#f2-etm-0-0-4594){ref-type="fig"} and [Table III](#tIII-etm-0-0-4594){ref-type="table"}). Moreover, increased SUVs were observed in the bilateral hippocampus and left thalamus ([Fig. 3](#f3-etm-0-0-4594){ref-type="fig"} and [Table III](#tIII-etm-0-0-4594){ref-type="table"}).

In the prefrontal cerebral regions, CBF values and SUV were positively correlated in the left middle frontal gyrus ([Table III](#tIII-etm-0-0-4594){ref-type="table"}).

### Analysis of the correlation of CBF and SUVs in prefrontal cerebral regions with HAMD scores

CBF values in the right middle frontal gyrus were positively correlated with cognitive impairment. CBF values in the left middle frontal gyrus were negatively correlated with anxiety. CBF values in the left and right middle frontal gyrus were positively correlated with HAMD aggregate score ([Table IV](#tIV-etm-0-0-4594){ref-type="table"}).

SUVs in the left and right middle frontal gyrus were positively correlated with cognitive impairment. SUVs in the right inferior frontal gyrus were negatively correlated with anxiety, and SUVs in the left middle and right inferior frontal gyrus were negatively correlated with retardation. Furthermore, the values in both the left and right middle frontal gyrus were positively correlated with HAMD aggregate score ([Table V](#tV-etm-0-0-4594){ref-type="table"}).

Discussion
==========

In the current study, patients with MDD had decreased cerebral blood perfusion and glucose metabolism in the prefrontal lobes compared with healthy controls. Although these findings are similar to those from previous mono-mode studies using ASL or FDG PET ([@b15-etm-0-0-4594],[@b16-etm-0-0-4594]), it is notable that the abnormal cerebral regions demonstrated in the two previous imaging studies did not fully correspond with those in this dual-mode trial. The cerebral hypometabolism in the FDG PET images involved a much wider brain area compared with the cerebral hypoperfusion images. Besides the bilateral superior, middle and inferior frontal gyrus, decreased SUVs were also observed in other cerebral regions, such as the bilateral middle and superior temporal gyrus, the bilateral lenticular nuclei and caudate nuclei, the left globus pallidus and the bilateral anterior cingulate gyri. Moreover, the bilateral hippocampi and the left thalamus presented hypermetabolism. Abnormalities in limbic-cortex-striatum-pallidus-thalamus (LCSPT) serve an important role in emotion regulation and conduction ([@b17-etm-0-0-4594]). Research has demonstrated that there are qualitative changes of LCSPT in patients with depression ([@b18-etm-0-0-4594]). The prefrontal cortex, anterior cingulate gyrus, basal ganglia, thalamus, hippocampus are important components of LCSPT ([@b19-etm-0-0-4594]). In the present study, abnormalities were identified in these cerebral regions, which were consistent with the currently recognized hypothesis of LCSPT neural circuitry. However, cerebral hypoperfusion in the brain 3D-ASL maps was only observed in the bilateral middle frontal and the right superior gyrus in these patients. The difference in the cerebral changes between the two methods may be associated with molecular biological changes of the brain in depression disorder ([@b20-etm-0-0-4594]) and also may result from the different imaging mechanisms used in the two techniques ([@b21-etm-0-0-4594],[@b22-etm-0-0-4594]). The current findings from dual-mode imaging not only imply that FDG PET is more sensitive than 3D-ASL in identifying functional abnormalities, but also suggest that the prefrontal lobe may be the principal brain region involved in depression. This lends support to the theory that prefrontal dysfunction is the pathological basis of depression onset and a sign of depressive status ([@b4-etm-0-0-4594]). SUVs or CBF values may be used as valid markers to quantitatively evaluate severity and monitor the effects of treatment in MDD.

Prefrontal dysfunction can directly interfere with the functional connectivity of default networks in depression ([@b23-etm-0-0-4594]), which results in relevant clinical symptoms ([@b24-etm-0-0-4594]). Therefore, functional abnormalities of the prefrontal lobe can be associated with multiple symptoms in patients with depression. In the current study, patients\' clinical symptoms were divided into seven factors and quantitatively evaluated according to the HAMD. Correlation analysis between SUV and CBF values in each prefrontal gyrus and each symptom factor score were performed, in order to verify the function of each cerebral region and identify the cerebral region responsible for depression onset. Correlations were observed between the SUV and CBF values and multiple HAMD factor scores, including cognitive impairment, retardation, anxiety and aggregate scores. Correlations were primarily observed in the left middle, right middle and right inferior frontal gyrus. This implies that functional abnormality in the prefrontal lobe is closely associated with behavioral changes, and the bilateral middle and right inferior frontal gyrus may be the cerebral region responsible for depression onset in patients with MDD.

Changes in CBF values and SUV were most evident in the left middle frontal gyrus among all of the abnormal prefrontal regions. Not only were SUV and CBF values positively correlated with each other in this region, they were also closely correlated with multiple symptom factors. Such predominance of functional impairment in the left prefrontal lobe over the right side has also been reported in previous studies ([@b25-etm-0-0-4594]--[@b27-etm-0-0-4594]). Hamilton *et al* ([@b25-etm-0-0-4594]) reported that the local cerebral functional consistency in bilateral middle frontal gyri was negatively correlated with all seven HAMD factors. Nishi *et al* ([@b26-etm-0-0-4594]) reported that the local CBF in the left superior and right middle frontal gyrus in depressed patients at the resting state was positively correlated with cognitive impairment factor scores. These findings suggest that, among these prefrontal regions, the left middle frontal gyrus may be a key responsible functional region in patients with MDD. Although the current results from dual-mode imaging provide compelling evidence in support of this, a convincing theoretical explanation has not yet been reached on asymmetric prefrontal damage. It is proposed that the left prefrontal lobe may have more active functional connectivity in the default network of depression. This phenomenon of left-tendency is worthy of further attention in future research. Further studies on neural functional connectivity networks of the prefrontal lobe are required to elucidate this issue.

Besides the prefrontal lobes, there were other abnormal cerebral regions observed in PET images, such as decreased SUVs in the bilateral temporal lobes, bilateral basal ganglia and bilateral anterior cingulate gyri, and increased SUVs in the bilateral hippocampi and left thalamus. These findings are consistent with previous results ([@b28-etm-0-0-4594]). Kennedy *et al* ([@b29-etm-0-0-4594]) reported reduced glucose metabolism in the caudate nucleus and putamen in patients with depression. Kimbrell *et al* ([@b30-etm-0-0-4594]) detected decreased SUVs in anterior cingulated gyri. However, some contradicting results have also been reported. De Asis *et al* ([@b31-etm-0-0-4594]) reported increased FDG uptake in the anterior cingulate cortex. These contradictory results may result from differences in the types and stages of depression, and in treatment and imaging equipment. They may also reflect the complexity of the etiology and pathomechanisms of depressive disorder. Nevertheless, it may be noted that these abnormal cerebral regions are principal components of the neural circuit of depression, and can contribute to depression onset by disturbing the function of neural networks.

There were some limitations in the current study. First, the ages of the patients with MDD varied widely (18--50 years) and cerebral function, particularly FDG metabolism, may be affected by age. However, the age-matched healthy controls may have eliminated this effect. Second, the current study focused on assessing the function of the prefrontal lobe, so data obtained from other abnormally activated cerebral regions were not statistically analyzed or considered in-depth. Third, it was not possible to conduct a study contrasting pre- and post-therapy results for these patients, because only a small number of patients underwent dual-mode examinations after treatment. In the future, it would be valuable to conduct studies that overcome these limitations.

To the best of our knowledge, the current study was the first to use dual-mode 3D-ASL and FDG PET/CT to assess the function of the prefrontal lobe in MDD patients. The results from this trial suggest that ^18^F-FDG PET/CT is more sensitive than 3D-ASL in identifying functional abnormalities in MDD patients. Decreased CBF and SUV in the prefrontal lobe were indicated to be closely correlated with depressive symptoms in MDD patients. The left middle frontal gyrus may be a key responsible functional region in MDD.
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![Cerebral regions (blue areas) with decreased regional blood flow in patients with major depression disorder compared with controls (cluster-level corrected P\<0.005). Left to right: Transverse, sagittal and coronal T1 magnetic resonance imaging. The highlighted cerebral regions are the bilateral middle and the right superior frontal gyrus.](etm-14-02-1058-g00){#f1-etm-0-0-4594}

![Cerebral regions (green areas) with decreased regional glucose metabolism in patients with major depression disorder compared with controls (cluster-level corrected P\<0.005). Left to right: Transverse, sagittal and coronal T1 magnetic resonance imaging. The highlighted cerebral regions are (A) the bilateral superior, middle and inferior frontal gyrus, bilateral superior and middle temporal gyrus, bilateral anterior cingulate cortex, bilateral putamen (B) the bilateral superior, middle and inferior frontal gyrus, bilateral anterior cingulate cortex, bilateral caudate, and the left pallidum.](etm-14-02-1058-g01){#f2-etm-0-0-4594}

![Cerebral regions (yellow areas) with increased regional glucose metabolism in patients with major depression disorder compared with controls (cluster-level corrected P\<0.005). Left to right: Transverse, sagittal and coronal T1 magnetic resonance imaging. Th highlighted cerebral regions are (A) the bilateral hippocampus and (B) the left thalamus.](etm-14-02-1058-g02){#f3-etm-0-0-4594}

###### 

Clinical and demographic characteristics of the patients with MDD and healthy controls.

  Characteristic      MDD (n=17)   Healthy control (n=16)   P-value
  ------------------- ------------ ------------------------ ------------------------------------------------------
  Age (years)         33.00±7.59   34.59±8.96                 0.57^[a](#tfn2-etm-0-0-4594){ref-type="table-fn"}^
  Education (years)   17.21±2.42   16.95±1.84                 0.53^[a](#tfn2-etm-0-0-4594){ref-type="table-fn"}^
  Male/female (n/n)   6/11         5/11                       0.59^[b](#tfn3-etm-0-0-4594){ref-type="table-fn"}^
  HAMD                19.50±2.57   4.65±1.58                \<0.05^[a](#tfn2-etm-0-0-4594){ref-type="table-fn"}^
  HAMA                12.49±4.12   2.51±1.24                \<0.05^[a](#tfn2-etm-0-0-4594){ref-type="table-fn"}^

Values are presented as the mean ± standard deviation. HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; MDD, major depressive disorder.

Determined by independent t-test

determined by χ^2^ test.

###### 

HAMD scores of patients with MDD and healthy controls.

  HAMD item               MDD           Control
  ----------------------- ------------- -----------
  HAMD aggregate          18.50±2.57    4.65±1.58
  Anxiety/somatization      2.78±0.15   0.65±0.02
  Weight                    0.72±0.03   0.31±0.03
  Cognitive disturbance     3.41±0.37   0.78±0.05
  Diurnal variation         2.88±0.26   0.62±0.03
  Retardation               3.63±0.45   0.81±0.06
  Sleep disturbance         1.40±0.18   0.56±0.02
  Hopelessness              3.68±0.54   0.92±0.04

Values are presented as the mean ± standard deviation. HAMD, Hamilton Depression Rating Scale; MDD, major depressive disorder.

###### 

Correlation (r) between SUVs and CBF values in the activated cerebral regions in the frontal lobes of patients with major depressive disorder.

  Cerebral area                  SUV         CBF (ml/min/100 g)   r
  ------------------------------ ----------- -------------------- ----------------------------------------------------
  Left superior frontal gyrus    4.15±0.23                        
  Left middle frontal gyrus      4.72±0.56   43.15±4.21           0.63^[a](#tfn6-etm-0-0-4594){ref-type="table-fn"}^
  Left inferior frontal gyrus    4.29±0.41                        
  Right superior frontal gyrus   4.39±0.35   46.71±3.57           0.12
  Right middle frontal gyrus     4.92±0.63   49.35±4.15           0.04
  Right inferior frontal gyrus   4.85±0.55                        

SUVs and CBF values are presented as the mean ± standard deviation. SUV, standardized uptake values; CBF, cerebral blood flow.

Correlation is significant at the P-value \<0.05 level.

###### 

Correlation (r) between HAMD scores and cerebral blood flow values in the abnormally activated cerebral regions of patients with major depressive disorder.

  HAMD item              Left middle frontal gyrus                             Right superior frontal gyrus   Right middle frontal gyrus
  ---------------------- ----------------------------------------------------- ------------------------------ ----------------------------------------------------
  HAMD aggregate         0.61^[a](#tfn7-etm-0-0-4594){ref-type="table-fn"}^    0.16                           0.54^[a](#tfn7-etm-0-0-4594){ref-type="table-fn"}^
  Anxiety                −0.69^[a](#tfn7-etm-0-0-4594){ref-type="table-fn"}^   0.28                           0.13
  Weight                 0.26                                                  0.17                           0.42
  Cognitive impairment   0.13                                                  −0.15                          0.59^[a](#tfn7-etm-0-0-4594){ref-type="table-fn"}^
  Diurnal variation      −0.32                                                 −0.06                          0.26
  Retardation            0.31                                                  0.28                           0.27
  Sleep disturbance      0.42                                                  0.19                           0.34
  Hopelessness           0.19                                                  0.46                           0.33

Correlation is significant at the 0.05 level. HAMD, Hamilton Depression Rating Scale.

###### 

Correlation (r) between HAMD scores and standardized uptake values in the abnormally activated cerebral regions of patients with major depressive disorder.

  HAMD item              Left superior frontal gyrus   Left middle frontal gyrus                             Left inferior frontal gyrus   Right superior frontal gyrus   Right middle frontal gyrus                           Right inferior frontal gyrus
  ---------------------- ----------------------------- ----------------------------------------------------- ----------------------------- ------------------------------ ---------------------------------------------------- -----------------------------------------------------
  HAMD aggregate         0.09                          0.58^[a](#tfn8-etm-0-0-4594){ref-type="table-fn"}^    0.13                          0.16                           0.62^[a](#tfn8-etm-0-0-4594){ref-type="table-fn"}^   0.23
  Anxiety                0.42                          0.31                                                  0.37                          0.41                           0.44                                                 −0.71^[a](#tfn8-etm-0-0-4594){ref-type="table-fn"}^
  Weight                 0.16                          −0.07                                                 0.34                          0.41                           0.29                                                 0.33
  Cognitive impairment   −0.12                         0.55^[a](#tfn8-etm-0-0-4594){ref-type="table-fn"}^    0.07                          0.25                           0.52^[a](#tfn8-etm-0-0-4594){ref-type="table-fn"}^   0.36
  Diurnal variation      0.05                          0.23                                                  0.12                          0.35                           0.14                                                 0.29
  Retardation            0.37                          −0.67^[a](#tfn8-etm-0-0-4594){ref-type="table-fn"}^   0.03                          0.16                           0.23                                                 −0.64^[a](#tfn8-etm-0-0-4594){ref-type="table-fn"}^
  Sleep disturbance      −0.21                         0.28                                                  −0.24                         0.14                           0.25                                                 0.16
  Hopelessness           0.14                          −0.19                                                 0.26                          0.33                           0.18                                                 0.26

Correlation is significant at the 0.05 level. HAMD, Hamilton Depression Rating Scale.
